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DESCRIPTION 



EXHAUST GAS PROCESSING DEVICE AND METHOD OF USING THE SAME 



5 Technical Field 

The present invention relates to an exhaust gas processing 
device including a combustion exhaust gas desulfurizer of a 
boiler or the like and a method of using the same , and in particular , 
it relates to an exhaust gas processing device wherein a heat 

10 suppression device preferable in releasing heat released from 
a nonleak-type gas-gas heater (hereinafter, which may be 
referred to as a GGH) reheater side or from a steam-gas heater 
(hereinafter, which may be referred to as an SGH) and a GGH 
reheater side during a shutdown of a desulfurizer is provided 

15 and a method of using the same. 
Background Art 

For prevention of air pollution, as devices for 
eliminating sulfur oxides in exhaust gases, wet-type 
limestone-gypsum desulf urizers have been widely put into 

20 practical use. A systematic diagram of a prior art (such as 
Japanese Published Unexamined Patent Application No. 
H06-238127 ) , which is major equipment of exhaust gas processing 
devices including desulf urizers, is shown in Fig. 6. 
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Unprocessed exhaust gas gl containing sulfur oxides and 
soot and dust generated from a thermal power plant or the like 
passes through a desulf urizer inlet duct 2 with an inlet damper 
3 from a boiler duct 1, is pressurized by a desulf urization 
5 fan 4, and is led to an absorption tower 6 of the desulf urizer 
through a GGH heat recovery unit 5. The unprocessed exhaust 
gas gl makes, in the absorption tower 6, gas-liquid contact 
in a countercurrent or parallel current with a sprayed adsorption 
liquid, whereby the sulfur oxides in the exhaust gas are absorbed 

10 and eliminated via the surfaces of adsorption liquid droplets, 
and the soot and dust is physically eliminated by a collision 
with the liquid droplets. Here, for the boiler duct 1, a duct 
part to directly pass through the inlet duct 2 and an outlet 
duct 7 is provided, and bypass dampers 17 and 17 are arranged 

15 at this part, and the bypass dampers 17 and 17 are opened when 
the unprocessed gas gl is made to bypass the absorption tower 
6 and directly flow to a chimney 13. 

The minute liquid droplets accompanying the exhaust gas 
flow pass through the desulfurizer outlet duct 7 and are 

20 eliminated by a mist eliminator 8 installed at an outlet of 
the absorption tower 6, and purified processed exhaust gas g2 
is discharged from the chimney 13 into the atmospheric air. 
At this time, in order to realize an improvement in atmospheric 
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dif fusibility of the smoke exhaust and white smoke prevention 
and in order to realize prevention of low-temperature corrosion 
of the inner surfaces of the outlet duct 7 and chimney 13^ the 
gas is raised in temperature by a GGH reheater 9, and is then 
5 discharged from the chimney 13. 

Here, between the nonleak-type GGH heat recovery unit 
5 and nonleak-type GGH reheater 9, a heat medium pipeline 21, 
an opening/closing valve 22 of this pipeline 21, and a heat 
medium feeding pump 23 are provided. 

10 In the prior art^ when operation of the desulfurizer is 

stopped and the inlet damper 3 of the inlet duct 2 and an outlet 
damper 10 of the outlet duct 7 are closed, since heat released 
from the GGH reheater 9 has no escape / the ambient air temperature 
of the inside of the outlet duct 7 is raised to approximately 

15 90-150°C, and inconveniences such that a resin element of the 
mist eliminator 8 present at an upstream side of the GGH reheater 
9 is deformed by high heat and a thermal degradation occurs 
on a corrosion preventing lining of the inner surface of the 
outlet duct 7 have existed. 

20 Disclosure of the Invention 

In the above-described prior art, no escape for the 
high-temperature residual heat of approximately 90-150*'C, which 
is discharged from the GGH reheater 9 during a shutdown of the 
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desulfurizer, has been taken into consideration and problems 
such that the resin element of the mist eliminator 8 present 
in the outlet duct 7 is deformed by high heat and a thermal 
degradation occurs on the corrosion preventive lining of the 
5 inner surface of the outlet duct 7 • 

An object of the present invention is to efficiently 
outwardly discharge high-temperature heat of approximately 
90-150°C released from a GGH reheater 9 during a shutdown of 
a desulf urizer , prevent damage to equipment and corrosion 

10 preventing lining material, and ensure long-time stabilized 
use of an exhaust gas processing device. 

The object of the present invention is solved by the 
following construction. 

The first aspect of the invention is an exhaust gas 

15 processing device having comprising/ in order from the upstream 
side of an exhaust gas flow direction, at least a nonleak-type 
gas-gas heater heat recovery unit 5, an absorption tower 6, 
a mist eliminator 8, and a nonleak-type GGH reheater 9 for 
circulating a heat medium with respect to the heat recovery 

20 unit 5 arranged in a duct for exhaust gas discharged from a 
fire furnace, wherein in an exhaust gas duct between the mist 
eliminator 8 and nonleak-type gas-gas heater reheater 9, a heat 
suppression (heat radiation) device for suppressing dissipated 
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heat from the nonleak-type gas-gas heater reheater 9 is arranged . 

According to the above-described construction, even when 
heat is dissipated from the nonleak-type gas-gas heater reheater 
9 during a shutdown of the absorption tower 6, by outwardly 
5 discharging the dissipated heat by the heat suppression (heat 
radiation) device, damage is never given to the equipment made 
of nonmetallic material of the exhaust gas processing device. 

In the exhaust gas processing device of the present 
invention, a construction can be provided, wherein the exhaust 

10 gas duct between the mist eliminator 8 and nonleak-type gas-gas 
heater reheater 9 is provided with a steam-gas heater 16, and 
the exhaust gas duct between the mist eliminator 8 and steam-gas 
heater 16 is provided with a heat suppression device for 
suppressing dissipated heat from the steam-gas heater 16. 

15 Similarly in the above-described exhaust gas processing 

device of the present invention provided with the steam-gas 
heater 16, as well, even when heat is dissipated from the 
steam-gas heater 16 and nonleak-type gas-gas heater reheater 
9 during a shutdown of the absorption tower 6, by outwardly 

20 discharging the dissipated heat by the heat suppression (heat 
radiation) device at an allowable heat temperature or less of 
the corrosion preventive lining material, damage is never given 
to the equipment made of nonmetallic material of the exhaust 
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gas processing device. 

In addition, as the heat suppression device for 
suppressing dissipated heat, at least one construction or more 
of the following (a) -(c) may be provided. 
5 (a) A construction wherein a blow-off device composed 

of a blow-off valve 11 and a blow-off pipeline 12 or the like 
is provided in the exhaust gas duct between the mist eliminator 
8 and nonleak-type gas-gas heater reheater 9 ( in a case provided 
with a steam-gas heater 16, an exhaust gas duct between the 

10 mist eliminator 8 and steam-gas heater 16 and/or an exhaust 
gas duct between the steam-gas heater 16 and nonleak-type gas-gas 
heater reheater 9 ) , 

(b) a construction wherein, in the exhaust gas duct between 
the mist eliminator 8 and nonleak-type gas-gas heater reheater 

15 9 (in a case provided with a steam-gas heater 16, an exhaust 
gas duct between the mist eliminator 8 and steam-gas heater 
16 and/or an exhaust gas duct between the steam-gas heater 16 
and nonleak-type gas-gas heater reheater 9), a theonnometer 18 
for measuring ambient air temperature of the inside of the 

20 exhaust gas duct is installed, and furthermore, at a front 
surface side and a rear surface side of the mist eliminator 
8, a spray nozzle pipeline 19 for washing, when a measured 
temperature of the thermometer 18 becomes a set temperature 
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or more, an element of the mist eliminator 8 and/or an exhaust 
gas duct inner wall surface and the periphery thereof with a 
washing liquid and an opening/closing valve 22 of this pipeline 
19 are provided, and 
5 (c) a construction wherein, on an element of the mist 

eliminator 8, an absorption tower outlet duct, an exhaust gas 
duct between the absorption tower 6 and mist eliminator 8 , and/or 
an exhaust gas duct between the mist eldLminator 8 and 
nonleak-type gas-gas heater reheater 9 ( in a case provided with 

10 a steam-gas heater 16, an exhaust gas duct between the mist 
eliminator 8 and steam-gas heater 16 and/or an exhaust gas duct 
between the steam-gas heater 16 and nonleak-type gas-gas heater 
reheater 9 ) , a heat-resistant resin material and/or a corrosion 
preventive lining material resistant to dissipated heat from 

15 the nonleak-type gas-gas heater reheater 9 (in a case provided 
with a stem-gas heater 16, including dissipated heat from the 
steam-gas heater 16) during a shutdown of the absorption tower 
6 is provided. 

According to the above-described constructions, in a case 

20 of the above-described (a), heat in the exhaust gas duct is 
radiated from the blow-off valve 11 and blow-off pipeline 12 
or the like. 

In a case of (b), when a measured temperature of the 
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"thermometer 18 becomes a set temperature or more, a washing 
liquid for washing an element of the mist eliminator 8 and/or 
an exhaust gas duct inner wall surface and the periphery thereof 
is sprayed from the spray nozzle pipeline 19 • 
5 (c) On an element of the mist eliminator 8, an absorption 

tower outlet duct, an exhaust gas duct between the absorption 
tower 6 and mist eliminator 8, and/or an exhaust gas duct between 
the mist eliminator 8 and nonleak-type gas-gas heater reheater 
9 (in a case provided with a steam-gas heater 16, an exhaust 

10 gas duct between the mist eliminator 8 and steam-gas heater 
16 and/or an exhaust gas duct between the steam-gas heater 16 
and nonleak-type gas-gas heater reheater 9 ) , a heat-resistant 
resin material and/or a corrosion preventive lining material 
resistant to dissipated heat from the nonleak-type gas-gas 

15 heater reheater 9 (in a case provided with a stem-gas heater 
16, including dissipated heat from the steam-gas heater 16) 
during a shutdown of the absorption tower 6 is provided. 

Accordingly, damage is never given to the equipment made 
of nonmetallic material of the exhaust gas processing device. 

20 The absorption tower 6 in the fifth aspect of the invention 

may be a two-chamber-type absorption tower provided with 

(a) a circulation tank for retaining of an absorption 
liquid, and 
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(b) spray nozzles 23 for spraying an absorption liquid 
slurry in respective regions^ while an inlet duct 2 for 
introducing exhaust gas discharged from a combustion device 
such as a boiler in almost a horizontal direction and an outlet 
5 duct 7 for discharging exhaust gas in almost a horizontal 
direction are provided above this circulation tank, an exhaust 
gas channel is provided between the inlet duct 2 and outlet 
duct 7 , a partition plate 20 stood in a vertical direction having 
an opening portion at a ceiling portion side to divide this 

10 exhaust gas channel into two chambers of an inlet duct side 
and an outlet duct side is provided, and an ascending current 
region where exhaust gas introduced from the inlet duct 2 flows 
upward and a descending current region where exhaust gas flows 
downward toward the outlet duct 7 after reversing at the opening 

15 portion of the ceiling side are formed by this partition plate 
20, so that the ejecting absorption liquid slurry makes 
countercurrent contact with exhaust gas in the ascending current 
region and makes parallel-current contact in the descending 
current region. 

20 By use of the two-chamber-type absorption tower, an 

advantage is provided in that the smoke exhaust desulf urizing 
process can be carried out in a relatively small space- 

In addition, the sixth aspect of the invention is a method 
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of using the exhaust gas processing device according to the 
first aspect, wherein the heat suppression device is activated 
so as to suppress dissipated heat from the nonleak-type gas-gas 
heater reheater 9 generated during a shutdown of the adsorption 
5 tower . 

The seventh aspect of the invention is a method of using 
the exhaust gas processing device according to the third aspect , 
wherein, when a measured value of the thermometer 18 for 
measuring ambient air temperature of the exhaust gas duct between 

10 the mist eliminator 8 and nonleak-type gas-gas heater reheater 
9 and/or between the mist eliminator 8 and steam-gas heater 
16 becomes a set value or more during a shutdown of the absorption 
tower, the opening/closing valve of the spray nozzle pipeline 
19 is activated, and the washing liquid is sprayed from the 

15 spray nozzle pipeline 19 onto the element of the mist eliminator 
8 and the periphery thereof. 

Brief Description of Drawings 

Fig - 1 is a diagram showing a systemof the main construction 
20 of an exhaust gas processing device of an embodiment of the 
present invention . 

Fig. 2 is a diagram showing an arrangement of the main 
construction of an exhaust gas processing device of an embodiment 



10 



1 



of the present invention . 

Fig. 3 is a diagram showing an arrangement of the main 
construction of an exhaust gas processing device of another 
embodiment of the present invention. 
5 Fig. 4 is a diagram showing an arrangement of the main 

construction of an exhaust gas processing device of another 
embodiment of the present invention. 

Fig. 5 is a diagram showing an arrangement of the main 
construction of an exhaust gas processing device of another 
10 embodiment of the present invention. 

Fig • 6 is a diagram showing a system of the main construction 
of an exhaust gas processing device of a prior art. 

Best Mode for Carrying Out the Invention 
15 Hereinafter, an embodiment of the present invention will 

be described by use of the drawings. 

Fig. 1 shows a systematic diagram of the main equipment 

of an exhaust gas processing device provided with a heat 

suppression device of the present embodiment, and Fig. 2 shows 
20 the systematic diagram shown in Fig. 1 in a form of the layout 

diagram. 

The construction of a system of the whole exhaust gas 
processing device is the same as that of a system described 
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in Fig. 6, wherein unprocessed exhaust gas gl containing sulfur 
oxides and soot and dust generated from a thermal power plant 
or the like passes through an inlet duct 2 with an inlet damper 
3 from a boiler duct 1, is pressurized by a desulf urization 
5 fan 4, and is led to an absorption tower 6 of a desulf urizer 
by way of a nonleak-type GGH heat recovery unit 5- The sulfur 
oxides in the unprocessed exhaust gas gl are absorbed and 
eliminated by a sprayed adsorption liquid in the absorption 
tower 6 of the desulf urizer , and the soot and dust is physically 

10 eliminated by a collision with liquid droplets. The minute 
liquid droplets accompanying the exhaust gas flow are eliminated 
by a mist eliminator 8 of an outlet duct 7 , and purified processed 
exhaust gas g2 is raised in temperature by a nonleak-type GGH 
reheater 9, and is then discharged from the chimney 13. 

15 Here, between the nonleak-type GGH heat recovery unit 

5 and nonleak-type GGH reheater 9, a heat medium pipeline 21, 
an opening/closing valve 22 of this pipeline 21, and a heat 
medium feeding pump 23 are provided. 

The embodiment shown in Fig. 1 and Fig. 2 is characterized 

20 in that , between the GGH reheater 9 and mist eliminator 8 provided 
in the outlet duct 7 at an upstream side of the GGH reheater 
9 , a blow-off device ( one example of the heat suppression device ) 
composed of a blow-off valve 11 and a blow-off pipeline 12 is 
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installed. 

System operation is such that^ simultaneously with a 
shutdown of the absorption tower 6 (by a stop of the 
desulfurization fan 4, the inlet damper 3 and outlet damper 
5 10 are also closed) , the blow-off valve 11 is fully opened from 
a fully closed condition, the processed exhaust gas g2 about 
to rise in temperature owing to residual heat of a heat medium 
of the GGH reheater 9 is outwardly discharged at an allowable 
temperature limit or less of a resin internal component such 

10 as an element of the mist eliminator 8 and a corrosion preventive 
lining material. Owing to the aforementioned installation of 
ablow-off device, no damage such as thermal deformation, thermal 
degradation or the like is given to the resin internal component 
such as an element of the mist eliminator 8 and the corrosion 

15 preventive lining material during shutdown of the absorption 
tower. Accordingly, use of a desulfurizer stable in 
performance and structure can be realized for a long time. 

Herein, although a description has been given of, as the 
construction of the blow-off device, a combination of the 

20 blow-off valve 11 and blow-off pipeline 12 and, as the using 
method, a method whereby the blow-off valve 11 is fully opened 
from a fully closed condition simultaneously with a shutdown 
of the absorption tower 6 , the present invention does not limit 
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the model of the blow-off valve 11 or the size or form of the 
blow-off pipeline 12. In addition^ it is sufficient to select 
the size or the number of installations of the blow-off 
pipeline(s) 12 with a capacity capable of maintaining an 
5 allowable temperature limit or less of nonmetallic material 
used in the system of the exhaust gas processing device and 
a model of the blow-off valve 11 with an opening/closing time 
thereof taken into consideration. In addition ^ the degree of 
opening of the blow-off valve 11 can be changed according to 

10 the ambient air temperature. 

In addition, since no blow-off device exists in an exhaust 
gas processing device by the conventional formula, it has been 
necessary to provide, for oxidizing air 15 to be supplied to 
an oxidizing mixer 14 to obtain high-quality gypsum, as well, 

15 a new releasing line to outwardly release the same from the 
inside of the system during a shutdown of the absorbing tower 
6. However, in the above-described embodiment, since the 
oxidizing air 15 can be outwardly discharged from the inside 
of the system even during a shutdown of the absorption tower 

20 6 by utilizing the blow-off device composed of the blow-off 
valve 11 and blow-off pipeline 12, the oxidizing air 15 can 
be continuously supplied to an adsorption liquid during a 
shutdown of the absorption tower 6, as well, according to the 
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necessity. 

In addition, in place of installing the blow-off device 
composed of the blow-off valve 11 and blow-off pipeline 12 shown 
in Fig. 2, a thermometer 18 for measuring the inner ambient 
5 air temperature of the outlet duct 7 between the mist eliminator 
8 of an outlet portion of the absorption tower 6 and GGH reheater 
9 , and as shown in Fig. 2, a spray nozzle pipeline 19 for washing 
a mist eliminator element with a washing liquid is attached 
to the rear surface and/or front surface of the mist eliminator 
10 8 . Spray of this washing liquid makes it possible to wash the 
inner wall surface of an exhaust gas duct and the periphery 
thereof . 

And, by starting to spray the washing liquid from the 
spray nozzle pipeline 19 when the thermometer 18 reads a set 

15 temperature, the nonmetallic mist eliminator element and the 
corrosion preventive material of the inner wall surface of the 
outlet duct 7 and the periphery thereof can be protected. 

Other embodiments of an exhaust gas processing device 
of the present invention are shown in Fig. 3 - Fig. 5. 

20 Although a desulfurizer provided with a vertical 

spray-type absorption tower 6 shown in Fig. 3, is the same as 
the desulfurizer shown in Fig. 2, in order to reduce the heat 
transfer area of a nonleak-type GGH heat recovery unit 5 and 
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a nonleak-type GGH reheater 9, an embodiment of a construction 
wherein an SGH (steam-gas heater) 16 is additionally provided 
at an upstream side of the GGH reheater 9 is shown. 

In Fig. 4, shown is an embodiment wherein, in a system 
5 provided with, as an absorption tower 6 of a desulf urizer , a 
return flow spray-type (two-chamber-type) absorption tower 
having a partition plate 20 to divide a hollow tower portion 
inside the tower into two, a blow-off device composed of a 
blow-off valve 11 and a blow-off pipeline 12 is installed in 
10 an outlet duct 7 between a GGH reheater 9 and a mist eliminator 
8. 

similar to Fig. 4, an embodiment shown in Fig. 5 is also 
a construction wherein, although this is a construction using 
a return flow spray-type absorption tower 6, in order to reduce 

15 the heat transfer area of a nonleak-type GGH heat recovery unit 
5 and a nonleak-type GGH reheater 9, an SGH 16 is additionally 
provided in an outlet duct 7, which is at an upstream side of 
the GGH reheater 9. 

As described above, in any case of the exhaust gas 

20 processing devices shown in Fig. 3 - Fig. 5, by installing a 
blow-off device composed of the blow-off valve 11 and blow-off 
pipeline 12 in the outlet duct 7 between the nonleak-type GGH 
reheater 9 and mist eliminator 8 or between the SGH 16 and mist 
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eliminator 8, effects similar to those of the system shown in 
Fig. 1 and Fig. 2 can be obtained. 

Similarly, as another embodiment, also by a construction 
wherein, without installing the blow-off device composed of 
5 the blow-off valve 11 and blow-off pipeline 12 shown in Fig. 
3 - Fig. 5, in the outlet duct 7 between the mist eliminator 

8 of an outlet of the absorption tower 6 and GGH reheater side 

9 or the mist eliminator 8 and SGH 16, a thermometer 18 for 
measuring the ambient air temperature of the inside of this 

10 outlet duct is installed, and to the rear surface and/or front 
surface of the mist eliminator 8, a spray nozzle pipeline 19 
for washing a mist eliminator element with a washing liquid 
and an opening/closing valve (unillustrated) are attached so 
as to spray the washing liquid from the spay nozzle pipeline 

15 19 at a set temperature, effects the same as those described 
in terms of the exhaust gas processing device of Fig. 1 and 
Fig. 2 can be obtained. 

Here, in the embodiments of the present invention, the 
construction of the absorption tower 6 can be of any model, 

20 and the model is not particularly limited. In addition, the 
construction of the GGH reheater 9 is not particularly limited 
as long as it is a nonleak type, and a GGH reheater of any model 
can be used- 
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As Still another embodiment of an exhaust gas processing 
device of the present invention, by a construction wherein, 
without installing (a) a blow-off device (a blow-off valve 11 
and a blow-off pipeline 12) and (b) a thermometer 18 and a mist 
5 eliminator washing spray nozzle pipeline 19, on (c) an element 
of a mist eliminator 8, an absorption tower outlet duct, an 
exhaust gas duct between the absorption tower 6 and mist 
eliminator 8, and/or an exhaust gas duct between the mist 
eliminator 8 and nonleak-type gas-gas heater reheater 9 (in 

10 a case of a construction provided with a steam-gas heater 16, 
an exhaust gas duct between the mist eliminator 8 and steam-gas 
heater 16, and/or an exhaust gas duct between the steam-gas 
heater 16 and nonleak-type gas-gas heater reheater 9), a 
heat-resistant resin material and/or a corrosion preventive 

15 lining material resistant to dissipated heat ( in a case provided 
with a steam-gas heater 16, including dissipated heat from the 
steam-gas heater 16) from the nonleak-type gas-gas heater 
reheater 9 during a shutdown of the absorption tower 6 is provided, 
effects the same as those of the construction described in terms 

20 of Fig. 1 and Fig. 2 can be obtained. As the heat-resistant 
resin material of the above-described (c), for example, a 
polypropylene material or the like is used, and as the corrosion 
preventive lining material, for example, a glass flake material 



18 



or the like is used. 

Furthermore, of constructions (a) -(c), which are, (a) 
a construction using the above-described blow-off device 
(blow-off valve 11 and blow-off pipeline 12) , (b) a construction 
5 using the thermometer 18 andmist eliminator washing spray nozzle 
pipeline 19 and an opening/closing valve (unillustrated) of 
this pipeline, and (c) a construction wherein, on the element 
of the mist eliminator 8, absorption tower outlet duct, exhaust 
gas duct between the absorption tower 6 and mist eliminator 

10 8, and/or exhaust gas duct between the mist eliminator 8 and 
nonleak-type gas-gas heater reheater 9 ( in a case of a 
construction provided with a steam-gas heater 16, the exhaust 
gas duct between the mist eliminator 8 and steam-gas heater 
16, and/or exhaust gas duct between the steam-gas heater 16 

15 and nonleak-type gas-gas heater reheater 9), a heat-resistant 
resin material and/or a corrosion preventive lining material 
resistant to dissipated heat ( in a case provided with a steam-gas 
heater 16, including dissipated heat from the steam-gas heater 
16) from the nonleak-type gas-gas heater reheater 9 during a 

20 shutdown of the absorption tower 6 is provided, by using at 
least two or more in combination, effects the same as those 
of the embodiment described in terms of Fig. 1 and Fig. 2 can 
be obtained. 
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Industrial Applicability 

According to the present invention, by a heat suppression 
device for suppressing dissipated heat, (1) high-temperature 
heat of approximately 90-150°C released from a GGH reheater 
5 or an SGH and a GGH reheater is efficiently outwardly discharged 
during a shutdown of a desulf urizer provided with an absorption 
tower, or the nonmetallic material of equipment installed in 
the exhaust gas duct is cooled with a washing liquid, and damage 
to the inner wall surface of the exhaust gas duct and the internal 

10 component of equipment installed in the exhaust gas duct and 
the corrosion preventing lining material is prevented, whereby 
long-time stabilized use of a desulf urizer can be realized, 
(2) In addition, since the heat suppression device can be 
effectively utilized for supply of oxidizing air during a 

15 shutdown of the absorption tower , as well , an additional economic 
effect is provided. 
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